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PREFACE

This volume is part of a 16-volume set that summarizes the research accomplishments of
faculty, graduate student, and high school participants in the 1992 Air Force Office of Scientific
Research (AFOSR) Summer Research Program. The current volume, Volume 14 of 16, presents
the final research reports of high school (HSAP) participants at Rome Laboratory.

Reports presented herein are arranged alphabetically by author and are numbered
consecutively -- e.g., 1-1, 1-2, 1-3; 2-1, 2-2, 2-3.

Research reports in the 16-volume set are organized as follows: | Accesion For
NTIS CRA& g
VOLUME TITLE DTIC TAB
Unannounced 0
1 Program Management Report Justification
2 Summer Faculty Research Program Reports: Armstrong Laboratory By
3 Summer Faculty Research Program Reports: Phillips Laboratory Distribution
Availability Cndes
4 Summer Faculty Research Program Reports: Rome Laboratory . Avall and]or
) Dist Special
S5A Summer Faculty Research Program Reports: Wright Laboratory (part one)
5B Summer Faculty Research Program Reports: Wright Laboratory (part two) ﬁ. ,

6 Summer Faculty Research Program Reports: Amold Engineering Development Center; Civil

Engineering Laboratory; Frank J. Seiler Research Laboratory; Wilford Hall Medical Center

7 Graduate Student Research Program Reports: Armstrong Laboratory

8 Graduate Student Research Program Reports: Phillips Laboratory

9 Graduate Student Research Program Reports: Rome Laboratory

10 Graduate Student Research Program Reports: Wright Laboratory

11 Graduate Student Research Program Reports: Amold Engineering Development Center; Civil
Engineering Laboratory; Frank J. Seiler Research Laboratory; Wilford Hall Medical Center

12 High School Apprenticeship Program Reports: Armstrong Laboratory

13 High School Apprenticeship Program Reports: Phillips Laboratory

14 High School Apprenticeship Program Reports: Rome Laboratory

15 High School Apprenticeship Program Reports: Wright Laboratory

16 High School Apprenticeship Program Reports: Amold Engineering Development Center; Civil

Engineering Laboratory
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The Effectiveness of Advanced Identification
System and Lecroy Digitizer

Stephen A. Antonson

ABSTRACT
The effectiveness of the Advanced Identification System (AIS) and the

Lecroy Digitizer was studied. To collect raw data, several excursions were
made to Florida. Both systems were installed in a small plane and readings
were taken and recorded. This data was then returned to Rome Lab where it was

compiled and organized to make it computer presentable for automated input.




INTRODUCTION
My functioning in this project had two parts. The first objective was

to retrieve the digital log information that was accidentally lost and
reinsert it into the database. The second objective was to perform queries

and make the information presentable.

METHODOQLOGY
The first section of the project was tedious. I had to parse through

two hard copy tables, each one approximately six pages long. It was necessary
to compare the complete table to the partial table to find the missing
entries. The complete table was the only copy of the now deleted entries.

The partial table was the current table that had missing entries.

APPARATUS

Performing queries was the part of the project that posed the most
problems. Paradox 3.5, the database application used to perform the queries,
has a very specific syntax that was necessary to learn in order to properly
perform the tasks. Approximately two weeks was spent on learning the

intricacies of Paradox 3.5 to perform the queries and to find exactly the

right questions to ask of Paradox.
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of files collected and of which type EVLE._ COM

they are. The graph also tells if the

Lecroy data is burst or continuous. %0

This graph illustrates the results of

the entire project in one complete
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both AIS and Lecroy readings. Of four wacnor
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hundred and ninety-two readings only Figure 2 This figure shows
how many files were obtained

three hundred and thirteen were for each type.

available (Figure 3) because there was

both AIS and Lecroy readings. The solid bar shows the total number of files
that are usable for comparison. The bar with the diagonal stripes represents
the total number of Lecroy files available. The bar with the horizontal
stripes shows the total number of AIS files available. Notice that there are

four times more Lecroy files than AIS

files. That is because the AIS system

only needs one reading whereas the ANSWER

Lecroy system needs as many as possible.
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CONCLUSION

tonate

The final results of this

experiment are classified and have yet

to be obtained. While working on this o o Tiows b

project I learned how to use the Figure 3 This graph shows

applications Paradox 3.5, Word Perfect ‘f:hi total number of available
lles.
S.1, and Microsoft Excel 2.2. I also

learned how to use a Macintosh IIx System VII. I was also exposed to Turbo

Basic and Turbo C++ by Borland and wrote some small programs with both.
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SOLID MODELING USING NETWORK ILS

Matthew J. Bauder
Student
Savquoit Valley Central School

ABSTRACT

Solid modeling is using computer graphics to represent the compiete
geometry of a product. Network II.S is a solid modeling program that allows
the user to model networks. This summer, 1 verified an already modelled
network, with Network IL5, checking for data and simulation problems. This
paper— will describe solid modelling in more detail, describe Network L5, and

discuss the work I did and the network I worked on.
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SOLID MODELING USING NETWORK ILS

Matthew J. Bauder
Student
Sauquoit Valley Central School

SOLID MODELING

Solid modeling is defined as using computer graphics to completely and
unambiguously represent the geometry of a product. A solid modeling
representation allows all points in space to be classified as inside, outside, or
on the surface of an object. Solid modeling is important so that the production
and modification of drawings can be easily improved. Before solid modeling
technology, people used drafted drawings. The problems of this process was
the preparation to certain standards was tedious, and was often filled with
errors.  Also, to modify these drawings, one had to usually totally rework the
drawing. These obstacles considerably slowed down the design process,
slowing the product development.

The first computer technology that aided in solid modeling was
computer aided drafting. This was a considerable improvement from drafted
drawings, but was still prone to errors. Also, the drafting data bases were not
capable of supporting shaded images, hidden lines, and mass properties.
Another problem, was that non-realizable geometry could be drawn
mistakenly.

This is when the need for solid modeling came about. Solid modeling
software can automatically shade images, hide lines and surfaces, and mass
properties. With Solid modeling software, one can create a model. or solid
modeling representation of a product. Unlike drafting and computer aided
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drafting, most solid modeling programs have the user cnter data about the
product into the computer, and the computer generates the drawing of the
model. This automatic model generation is another advantage of solid
modeling.

Solid modeling is used mostly in design and analysis of a product. Some
solid modeling software, can model things that are not tangible like a products
for manufacturing. The software, Network ILS, is used to model and simulate

the running of networks.

NETWORK IL5

Network ILS is network simulation and analysis software that is put out
by CACI Products Company. To model a network for simulation and/or analysis,
you enter certain data into the program and it creates the the model. It will
run a simulation of the network if needed. No programming is needed.

Network II.5 has seven programs. NETIN and NETGIN are used for
developing system descriptions. NETIN is text-based, while NETGIN is graphics-
based program. For system simulation, Network II.5 has two programs.
NETWORK is a text-based simulation program, and GWORK is the graphics-based
version. NETPLOT, GPLOT, and NETAN interpret the simulation results. NETPLOT
is text-based, GPLOT is graphics-based, and NETAN is a graphics-based post-
simulation animation program.

The building blocks for a network in Network II.5 are Processing
Elements (PE's), Transfer Devices (TD’s). and Storage Devices (SD’s). A PE is
used to model a hardware component that is not only a data source or sink.
TD’s link the Processing Elements and the Storage Devices. A SD contains both
user-named files and unstructured storage (General Storage). All of these
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blocks have different flag seutings, and instructions, but I did not use this
information in my modelling. Also, Network II.5 can model software, but again

I didn’'t go into this much detail.

WORK EXPERIENCE

The task I was given, was to check over the information for the
Communications Support Processor (CSP) Hardware model. I didn’t have time
to read any information on the whole system, but instcad I read about the
separate parts. The first thing I did 10 ready myself for the task was to read
though pans of the Network II.5 manual. This went pretty slowly, because a
lot of it was over my head, and [ had to read it over a few times. After I felt
ready, I started using Network II.5 by just playing with it to see what it could
do. A college student, who was working for the summer, helped me get 1o know
the DEC Workstation I was using. Then my mentor gave me some information
about the CSP Hardware, and I read through it while checking the information
in the model. I made a few changes with my mentor’s approval and then
documented all of the information. (See appendix A.) [ ran a simulation of the
network and printed out the results. The network simulated just fine with no
errors. I made up briefing slides for interested parties.

The CSP Hardware model had two PE's, four TD’s, and three SD’s. The PE’s
were a VAX 4000-300, and a VAXSTATION 3100. The four TD’s were a DSSI, a Q-22
BUS, a SCSI, and an Ethemnet Connection. An RF-72, a TK-70, and a WORM HP-
1617M were the three SD’s. (See Diagram | for a drawing of the model and

Appendix A for the information for cach device.)
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CONCLUSION

This summer was a very rewarding one for me. [ was able to learn about
a topic that I had only heard about and learn how to use a specific program.
This summer was different from my last expcrience' as an apprentice because
rather than a dry paper study. I got to do some work for the laboratory. This

whole program was excellent, and [ enjoyed both years I was in it.
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THE INFLUENCE OF MODULATION
ON THE SPECTRAL PURITY
OF LASER EMISSION

Michele A. Bielby
Research Apprentice
Department of Space Communications
Laser Comm.
Rome Laboratory

Abstract

The influence of modulation on the spectral purity of the GaLa laser diode
was studied. Optical spectra are classically measured using dispersive media such
as prisms or diffraction gratings. These are characterized by dispersion and
wavelength. For the measurement we make, we require dispersion sufficient to
resolve slightly separated modulation sidebands about a carrier in the optical
range. We made our measurements using three techniques. We used a prism,
grating, and a pulsed spectrum laser analyzer to get our measurcments.
Experimental results indicate that when the laser is modulated the original peak
decreases in height and widens out and sidebands are rroduced on both sides of

the orginal peak.
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THE INFLUENCE OF MODULATION
ON THE SPECTRAL PURITY
OF LASER EMISSION

Michele A. Bielby

INTRODUCTION

We studied of the influence of modulation on the spectral purity of the a
GaAs/AlGaAs diode laser. The result was observation of sidebands when the
laser was modulated. This is important because it is used for communication
purposes. If a laser is modulated poorly the detector on the other end may
interpret the message incorrectly. In communications you want a small light

weight apparatus.

THEORY
A pulse-modulated carrier signal has sidebands located above and below
the carrier center frequency with a distribution given by the expression
(sinx)/x, where x is the frequency deviation from center. The location of the
nulls in this expression is determined by the width of the pulse ; nulls are
located above and below center frequency by 1/z.
Three cxperimental techniques for measuring this spread are:
1) Prism dispersion
2) Grating dispersion

3) Fabry-Perot Resonant cavity
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Snell's law S=¢1 - o1 +¢2 - ¢2'
( sin ¢)/(sin ¢1) =¢1 +62 - (¢1 +42)

=¢1 +¢2-a

sin ¢1 =n sin ¢1'
sin ¢2 = n sin ¢2'
8 = ¢1 + (sin)-1[n sin (¢ - ¢1)] -a
sincel sin ¢2 = n sin ¢2'
=q (sin (- ¢1")
then & = ¢1 + (sin)-1[(n2 - sin2 ¢1)1/2 sin o - sin ¢1 cos a] - a
but n = 5(A)
dm = (n - 1)a for small @ x min deviation
therefore dm (red) = (n red -1)a =&
§ (blue) = (n blue -1) a = dblue
and change in dispersion is &r ~ 3b!
=(nr - 1)a - (abl - Da
= (nr - nbl)a
ex = (1.523 - 1.515)a
= (0.008)a
(angular dispersion (8r - 8b))/(wavelength diff.(A(3000))) = specific disp.
eg. r=1m
wavelength speraratibn = (20 GHz)
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prism angle a = x/6(30 degrees)
z¢(n) = (1n)(0.008/3000)(x/6)(20GHz) = 1.4u
GRATING
The intensity scattered in direction 9 is 16 = lo. Maxima at kA = d sin 0
eg. (10)3 lines/mm
d=1u
at 1 meter sin 8 = (kA)/d = 0
second order (k = 2)
A=1
zd = 0 = (1n)(2)(5000/1) = 2((5000 x 10-10)/1 x 10-6)
=1
Resolving power 61 = central max to first min Raleigh limit = 61 (min angle of
res.)
1) single slit 1st min @
o= (xasin 01YA =x
min 81 = A/2d
2) double slit B = (xdsin8)/A = /2
min 61 = As2d
3) prism resolving power A/change A = t (dn/dA)
t = base of prism (n) 3 x (10)4
eg. for 1 center prism A/change A - 300
4) grating resolving power A/change A = kN 9N = # of clements
eg. 16000 line/in for 5" -> 160000
5) Fabry-Perot resolving power A/change A = -(k)/change k (k = order @ center)
> = (-kx)/(2(sin)-1[{0.367(1-r2)2/r2]1/2
eg.r2 = 0.5 -> 142,000
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r2 = 0.9 -> 985,500

PURPOSE

To determine experimentally the influence of modulation on the

spectral purity of the GaLa laser diode.

EXPERIMENT

The experiment we performed involved using the cavity technique. The
equipment involved using a Gala laser diode, Burleigh pulsed laser spectrum
analyzer (PLSA), Zenith computer, and a wavetek modulator.

The Burleigh PLSA was used to sce the actual sidebands of the modulated
laser. The PLSA has two ctalons, Etalon A is wedged with its two flat surfaces
inclined at a precise angle and Etalon B is fastened in a Fabry-Perot design,
which are mirrors that are held fixed and adjusted for parallelism by screwing
down on some sort of spacer (invar or quartz is commonly used). Etalon A is
the coarse ctalon and Etalon B is the fine ctalon. The computer displays Etalons
A and B in real time displays that are linear in frequency. Spectral
measurements performed by the user are operationally identical for either
etalon as the software keeps track of the differing algorithms for the two
ctalons. The PLSA software is based on peak finding algorithms. A peak is
defined as the maximum found in a range between two signal crossings of a
threshold level. The threshold level is adjustable by the operator.  The
operator can measurc the wavelength, drift, shift, linewidth and halfwidth,
integral, and ratio of the beam. The calculations arc not dependant on the
accuracy of the screen display or the cursor placement; they are always
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performed on the actual data from the CCD camera. The optical layout of the
PLSA is found in Figures 1 and 2. When a collimated beam enters the PLSA
through the 1.5 mm apertures it is split by reflection into two separate paths.
Half of the beam enters Etalon A and the other half enter Etalon B. Before the
beam enters the Etalons is passed through a variable attenuator and then
through an alignment wedge. The purpose of the alignment wedge is to get a
more precise measurement than just visually centering the beam on the
apertures. The input attenuator is to simultaneously adjust the intensity of
both etalon channels in order to keep the detectors from saturating. The
variable attenuator is used to adjust the relative intensity between the A and B
channels. The CCD linear array cameras record the intensity profiles
transmitted by the etalons. There are two knobs on the back of the instrument
labeled alignment, they control the voltages applied to piczoelectric beam
steering clements in cach of the two optical paths. These knobs allow for fine
tuning to get the maximum signal for each Etalon separately.

In order for the Burleigh PLSA to work it had to be interfaced to the
Zenith computer. To interface this the windows version 3.00 first had to be
installed onto the computer. In order for the pulsed laser spectrum analyzer to
run properly windows had to be programmed to run in standard mode. The
PLSA software and simulation program, on floppy disk, also had to be installed
on the computer. Before installing all of this the data acquisition card had to
be instalied in the compiier programming unit To modulate the GaLa laser

diode the wavetek modulator was used.

APPARATUS

The apparatus, shown in figure 3, was used to take mecasurements for the

3-7
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! influence of modulation on the spectral purity of laser ecmission.  The
apparatus was constructed using a GaLa laser diode, mirror, filter, PLSA,
computer, beam block, and a modulator. The mirror was used to help align the
input b‘cam into the PLSA. A filter was used, because the laser beam was to
bright for the PLSA. If the filter was not used the laser beam could have
damaged the ctalons in the pulsed laser spectrum analyzer. The beam block

“ was utilized to block the part of the beam that the filter reflected. The beam

block serves two purposes; one is to block the beam from bouncing all around

the room and the second purpose is to remind the person using the set up that
there is a beam reflecting off of the filter in the direction that the block is
setting. The PLSA was used to seec the spectral purity. The modulator was used
to modulate the laser. The computer was set up to run the PLSA. The computer

monitor application was to view the modulation influence.

DATA
laser wavelength = 851 nm

laser linewidth = 6.6 34%

wavetek modulator - 20 ns period

location of sidebands = negative side of center amplitude
approximate size of sidebands = 25% of center amplitude

approximate reduction in center of amplitude = 5%

RESULTS

In order for the Burleigh PLSA to run correctly the laser beam had to be

correctly aligned into the apperature. The Gala laser diode had to be centered
into the PLSA visually. Once the beam was visually aligned, to see if the beam
3-9
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was correctly aligned part of the beam was reflected back towards the laser. To
know if it was properly aligned there should be a reflection on both sides of
the input beam, cqual distances apart from one another and of equal height.
Befon taking any measurements both ctalons had to be calibrated. The
calibrate mode is used to calibrate the pixel versus frequency scale of both
ctalons. It is also necessary to use this mode to align the PLSA with the laser
diode. In this mode the threshold should be adjusted so that there is only one
peak per free spectral range. This should be done for both ctalons.
Calibration shouldn't need to be done frequently, as long as the temperature of
the environment doesn't change dramatically. This is because the calibration
is quite stable as long as this doesn't change. Mecaurements were taken from
the measurement and options screen on the computer. This allowed us to
measure the wavelength, drift, shift, linewidth, halfwidth, integral, and ratio

of the input beam.

CONCLUSION

It was viewed that when the laser was modulated the original peak's
height decrease slightly and sidebands appeared. The sidebands were shorter
than the original peak. The center is always at frequency and the sidebands

are ( I/T, 2T, 3/T, ..) one over the period (time the laser was turned on).
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ANALYSIS OF F~16 SHIELDING EFFECTIVENESS

Michael Decker

The objective of this research project was to evaluate electromagnetic
(EM) shielding effectiveness characteristics for two different F-16 aircraft,
determine their maximum and minimum shielding effectiveness levels and
establish a relationship between them. These Shielding Effectiveness
measurements were performed on two F-16 aircraft during a previous Rome
Laboratory research program, at the Newport Research Facility. The first
aircraft was a F-16 empty shell which did not include any avionics equipment
or wiring harnesses. The second aircraft was an operational F-16 ground test
bed which was configured as close as practical to an operational F-16 Block
30. This aircraft included avionics equipment and wiring harnesses. These
aircraft were instrumented with B-dot field probes to measure the EM field
levels inside the equipment bays of both aircraft. These measurements were
performed with the aircraft mounted on a 32 foot tower while the aircraft was

rotated through a variety of azimuth and elevation angles.




ANALYSIS OF F-16 SHIELDING EFFECTIVENESS

Michael Decker

INIRQDUCTION

Electromagnetic shielding effectiveness measurements were performed at
Rome Laboratory’s Newport Research Facility. This facility consists of
several outdoor RF pattern measurements ranges with three-axis positioners
capable of supporting a full sized aircraft. The location selected for these
measurements was the site-x measurement range with a separation of 1840 feet
between the transmit and receive sites. The transmit site consisted of
various parabolic reflector antennas, cw signal sources and power amplifiers
to cover the specified frequency range. The receive site consists of a 32
foot tower and three-axis positioner which is remotely controlled from the
transmit site. Electromagnetic coupling measurements were performed on two
different F-16 aircraft. The first aircraft was an empty shell which lacked
all avionics equipment and wiring harnesses. The second aircraft was an
operational PF-16 ground testbed constructed of crashed damaged assets. This
airframe was configured as close as practical to an operational F-16 Block 30
configuration including avionics equipment and wiring harnesses. Both aircraft
were instrumented with B-dot field probes to measure the EM field levels
inside the equipment bays. Figure 1 shows the locations of the equipment bays
that contained the B-dot probes. These measurements were performed with the
aircraft mounted on a 32 foot tower while the aircraft was rotated over a
variety of azimuth and elevation angles. This data was used to compare the
shielding effectiveness of the F-16 ground testbed and the F-16 empty shell
for a variety of aircraft configurations, and determine if the F-16 shell
could be used to accurately represent an operational F-16 aircraft during EM

shielding effectiveness experiments.[1]
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FIGURE 1 LOCATION OF EQUIPMENT BAYS WITH B-DOT PROBES

ANALYSIS PROCEDURE
The EM Shielding Effectiveness data was measured using both horizeontal

and vertical transmit polarizations, five aircraft elevations (0,+/- 15, +/-
30 degrees) and sixteen azimuth angles (o,+/-15, +/-30, +/=-45, +/-60, +/-90,

) +/=-120, +/-150, 180 degrees) were used. The data was reviewed to ensure it was
complete and accurate. Once the review was complete the data was processed
with the GRAFTOOL{2] analysis program. GRAFPTOOL is a two and three dimensional
graphics program which has integrated processing suitable for computer-aided

analysis. It is also completely menu driven with an on-screen data interface
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for viewing and processing data on a graph. The data was processed to
determine the maximum and winimum shielding effectiveness levels for a variety
of aircraft configurations. This data was used to establish the relationship
between the F-16 ground testbed and the F-16 empty shell. GRAPTOOL's built-in
smoothing function was used to reduce the mode structure of the equipment
bays. This allowed the data to be compared more accurately. The smoothing
process on GRAFTOOL made it possible to identify the shielding effectiveness
trends in the data. The majority of the analysis consisted of X-Y plots of

vertical polarization with the same elevation and azimuth angles.
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FIGURE 2 SHIELDING EFFECTIVENESS DATA FOR EQUIPMENT BAY 1101

Figure 2 shows the F-16 testbed and empty shell EM shielding
effectiveness data in equipment bay 1101 for the zero azimuth and zero
elevation configuration. The gap in the F-16 testbed data was due to a
transmitting frequency restriction c.ring the test program. Figure 3 shows
. similar shielding effectiveness data in equipment bay 2406 for zero azimuth

and zero elevation angles.
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FIGURE 3 SHIELDING EFFECTIVENESS DATA FOR EQUIPMENT BAY 2406
CONCLUSIONS

The shielding effectiveness data were compared to identify any
similarities, differences or trends between the F-16 ground testbed and the F-
16 empty shell. There were twelve aircraft configurations which were used to
compare the shell and testbed data, they included azimuth angles of 0, 45, 90,
180 degrees and elevation angles of O, +30, -30 degrees. The data was
smoothed to compare the results more easily for a given aircratft
configuration. 1In most cases, the data compared very well, however the F-16
empty shell usually had a higher shielding effectiveness than the F~16 ground
testbed. The testbed equipment bays were densely packed with avionics
equipment and wiring harnesses while the equipment bays in the shell were
empty. Therefore, the energy in the shell could propagate to other equipment
bays and distribute itself over a larger space. This may result in less
energy being measured by a given B-dot probe and would result in higher
. measured shielding effectiveness values for the shell. It was also observed
that the shell data was packed together more tightly (more peaks and valleys)
than the testbed data. This could be due to the absorption of energy by the
avionics equipment in the testbed, while the shell had a larger volume for the

energy to bounce around.
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THE TESTING OF VARIOUS OPTICAL LOGIC DEVICES

Andrew Gerrard
Stuart Libby
Michael Parker

Abstract

This paper deals with the testing of Broad-Area Laser Memory
elements and Surface-Emitting Laser Logic units, both of which will
eventually be used in an optical processor. The devices were driven
with direct current in a controlled environment in order to initiate
lasing within the device, and therefore give off a measurable
luninescence. The tests involved measuring response to varying voltages
and currents, obtaining L-I and I-V characteristics, and characterizing
the intensity vs. facet position. Equipment was controlled via the
Asyst and Viewdac GPIB programs, both of which played an important role
in the collection of data.
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Introduction

For the past five years, research into optical devices has
increased at a dramatic rate. With the combined ability to provide both
accuracy and efficiency, optical units provide the stability needed in
an ever more increasing technological society. As such, these devices
will make the dreams of yesterday become the realities of tomorrow.

One such dream is the evolution of the electric processor to that
of the optical processor, an idea never thought of ten years ago.
However, with the increased research and fabrication into optical logic
devices, the technology now exists that such an idea could soon become a
reality. The devices exist, yet the problem now is that their
capabilities and limitations are still unknown. As such, this paper
deals with the testing of a number of devices that will eventually make

their way into the theorized optical processor.

Equipment

In the experiment, two different types of devices were tested.
The first type of device was Broad-Area Laser Memory elements that were
fabricated at Cornell University in Ithaca, New York. There were two
types of the memory elements: the gain-guided array and the uniformly
pumped (Fig A.). The devices worked on the principal of representing a
binary digit depending on the direction that it lased. If it lased
horizontally, it would represent the digit 0, while if it lased
vertically, it would represent the digit 1. The cause for the lasing
would be due to current applied to specific pads on the device itself,
and would therefore be easily controlled by the device. These would be
the units that would eventually be put into arrays to form logical

operations.




The second type of device was the Surface-Emitting Laser Logic
(CELL) device fabricated by Photonics Research, Inc. This unit had a
combined photo transistor on one side and a vertical cavity laser on the
other (Fig B.). When the correct wavelength range was applied to the
photo transistor, the cavity laser would lase and put out a serv
emission. Due to the ability of the photo transistor to accept a
varying range of wavelengths, heating of the input laser (and the
resulting shift in wavelength) would not affect the output wavelength of
the vertical cavity laser. This aspect of the CELL device reduces

heating problems faced in todays optical logic units.

Setup
The layout and setup of the testing was fairly simple, though

somewhat different depending on the device. The memory elements came
together on a large array with other optical devices, and therefore had
to be cleaved off. At a given time, about four to six devices were taken
for testing. They were then mounted on a sloped copper mount (Fig C.)
with silver epoxy. The mount was sloped in order to allow access for an
optical fiber to be placed near the devices. The sloped mount was then

attached to the L-shaped mount and placed on the cooled testing

platform.
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The CELL devices came on a thin square platform that had to be screwed
onto the C-shaped mount (Fig. D). The platform was open on both the

back and front, allowing access to the photo transistor and laser

output.

2.5cm

All told, copper mounts measured no more than 5cm cubed, and each
had one or two 2-56 sized screw holes. There also were a number of
other different shaped mounts, but their usefulness was rather limited.
All mounts were attached to a cooling platform and were cooled

throughout testing in order to prevent heating fluctuations. Electric
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probes were set on XYZ stages and placed on the devices to supply
electric current. A microscope and light source were placed overhead in
order to get a better view of the working area and to not cause damage
to the devices when the probes were placed on the contact pads. More
room was left open to allow an qptical fiber and/or power meter to be
placed near the devices, to be used when needed.

An HP 54111D Oscilloscope, Anritsu MS9701B Spectrum Analyzer,
Tektronix 576 Curve Tracer, HP 8116A Pulse/Function Generator, IBM 386
16MHz personal computer with both Asyst and Viewdac programs, and oth